The technique presented this protocol is ideal for obtaining an overall, three-dimensional picture of the distribution of an antigen in embryos from the prestreak stage to ~10.5 dpc (days post-coitum). The embryos are fixed and permeabilized so that antibodies can penetrate all of the tissues. However, antibodies will not penetrate the embryo completely if it is too large, and so it is better to dissect specific organs (e.g., brain, lungs, and gut) and process them separately.
Reagents

BABB Benzyl alcohol, Benzyl benzoate
Mix benzyl alcohol:benzyl benzoate at a ratio of 1:2.
Used to clear the embryos after staining and as a mounting medium to observe and photograph the stained embryos.
DAB-NiCl 2 3,3′-diaminobenzidine tetrahydrochloride (DAB); NiCl 2 Mix 0.03 g of DAB and 0.03 g of NiCl2 in 50 mL of PBTX. Keep the solution protected from light, and use it within 1 h of preparing. (The DAB should be stored desiccated at −20°C, and warmed to room temperature before weighing.) During immunohistochemistry procedures, the nickel enhances the sensitivity of the color reaction and produces a slate-gray to purple precipitate. If necessary, vary the amount of nickel to alter the intensity of the color. Cobalt can be substituted for nickel. 
DMSO
METHOD Preparation and Fixation of Embryos
If the embryos are at the prestreak to early somite stages, it is advisable to add some serum (~5%) to reduce stickiness (this will cause a protein precipitate in the fixative, but do not be concerned).
 2. Dissect away the extraembryonic membranes to facilitate penetration of the antibodies.
o i. For early somite-stage mouse embryos (up to ~eight somites), use the tips of fine forceps to flatten the embryo by pushing the edges of the visceral yolk sac into the surface of a plastic Petri dish.
By "pinning out" the embryos in this way, they can be fixed flat and will remain extended after being detached from the dish. The extended shape allows better viewing of the somites and neural tube after staining.
o ii. For older embryos (9.5-10.5d), it is sometimes best to cut them in half sagitally before or after fixation. o i. Wash once in 1 mL for 1 h at 4°C. Transfer the embryos to a 15-mL tube.
o ii. Wash once with 10 mL for 1 h at 4°C.
o iii. Wash three times in 10 mL for 1 h at room temperature.
 9. Transfer the embryos to microcentrifuge tubes. Add 1 mL of secondary antibody diluted 1:500 in PBSMT, and incubate them overnight at 4°C with rocking.
 10. Wash the embryos again as in Step 8.
 11. Rinse the embryos in 5 mL of PBTX, and then transfer them to microcentrifuge tubes. Wash them in 1 mL of PBTX with rocking for 20 min.
 12. Incubate the embryos in microcentrifuge tubes with 1 mL of DAB-NiCl 2 at room temperature for 30 min.
This allows full penetration of the substrate into the embryo.
 13. Add H 2 O 2 to a final concentration of 0.03% and rock until the color intensity in the embryos looks good (i.e., specific regions of staining are obvious and before background staining comes up; usually 2-10 min). 
TROUBLESHOOTING
Problem: Overall background staining in the tissues is high.
Solution: It is extremely important to wash the embryos thoroughly to remove all unbound antibodies. If overall background staining in the tissues is high, even with thorough washing, reduce the concentration of the primary antibody. There will always be a problem with antibody trapping in cavities such as the ventricles of the brain.
